Abstract : A method for quantitative analysis of free amino acids in rat brain was established.
INTRODUCTION
In the previous report1), we reported an increase in glutamine+ threonine serine (GTS) content of rat midbrain after a month's exposure to trichloroethylene or tetrachloroethylene at 200-800 ppm. Although we could not separate these three amino acids from each other in our previous experiment, we thought that the increase in GTS might be due to the increase in glutamine as already reported. However, it was not clear whether glutamine was increased by the organic solvents or not. In the present paper, we describe a method for rapid and complete separation of amino acids containing GTS by high-performance liquid chromatography (HPLC). By using this new method, we could ascertain the increase in glutamine content of rat midbrain after toluene or hexane exposure. MATERIALS AND METHODS
Animals
Male albino rats (SD strain, Charles River Japan), weighing 250-300 g (8 weeks old), were used in three groups of four animals. 3 Extraction and assay of amino acids Immediately after the exposure, the rats were placed in a microwave applicater (Muromachi Kikai). Their brains were irradiated by microwave (5 kW, 1.9 sec), and the brain enzymes were thus inactivated.
The brains were dissected according to the method of Glowinski and Iversen2), and the midbrains were stored at 50°C until homogenization_ Lithium citrate buffer (0.2 N) was used for the mobile phase. The pH of the buffer was adjusted to 3.40 and 5.00 for the first and second buffer, respectively, and 928 ml of the buffer was mixed with 70 ml of ethanol and 2 ml of 2-mercaptoethanol. o-Phthalaldehyde was dissolved in 0.4 mM borate buffer. The pH of the borate buffer was adjusted to 10.5. Then 800 mg of o-phthalaldehyde in 12 ml of ethanol, 2 ml of 2-mercaptoethanol and 1 g of Brij 35 in 20 ml of water were mixed with the borate buffer, which was added until the total amount of the solution was 1000 ml. All reagents were from Wako Chemicals. . By this procedure, these 10 amino acids were completely separated from each other_ Fig. 2 shows the standard curves fOr phosphoserine (internal standard), glutamic acid, GABA and glutamine. Fluorescence intensity was determined by calculating the peak area corresponding to each amino acid. Standard curves for these four amino acids were linear in the range of 1.25-12.5 nmoles. Similar straight curves were obtained for the other amino acids. Table 1 shows relative retention times and relative fluorescence intensity of the 10 amino acids. The glutamic acid content was the highest of all the amino acids. Recoveries of authentic amino acids added to the homogenate were almost 100% . Fig. 4 shows the amino acid content of rat midbrain exposed to tolkuene or hexane. The glutamine content was significantly increased by hexane and toluene.
The alanine content was significantly increased by hexane, but was not affected by toluene. These two solvents produced no significant change in amino acid content other than glutamine and alanine. Glutamine in rat midbrain was increased by short-term exposure to toluene and hexane. We previously reported that the glutamine + threonine serine (GTS) content of rat midbrain extract was significantly increased by long-term exposure to trichloroethylene and tetrachloroethylene. As may be seen in the present study, the amount of glutamine was much greater than that of threonine and serine in rat midbrain (Figs. 3, 4) . Therefore, the increase in GTS found in our previous study seems to be due to glutamine increase produced by long-term exposure to tri-and tetrachloroethylene. These results indicate the possibility that the glutamine content of rat brain is increased by short-and long-term exposure to many kinds of organic solvents. 
